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NAME  OF  DAM:  Quemahoning  Dam 
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COUNTY  LOCATED:  Somerset 

STREAM : Quemahoning  Creek,  tributary  of  Stoney  Creek 

DATE  OF  INSPECTION:!  (June  8 and  12,  1978) 
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ASSESSMENT:  Based  on  the  evaluation  ‘of  the  conditions  as  they 

existed  on  the  dates  of  inspection  (and  as  revealed  by  visual  observa- 
tions, the  condition  of  Quemahoning  Dam  is  assessed  to  be  good. 

It  is  recommended  that  the  owner  periodically  monitor  and  record  the 
piezometers  installed  in  1961  to  measure  the  pore  pressures  within 
the  embankment  to  aid  in  future  evaluation  of  the  performance  of  the 
embankment.  It  is  also  recommended  that  appropriate  repairs  be  made 
to  stop  concrete  spalling  on  the  spillway  channel  walls. 

The  spillway  has  the  recommended  capacity  to  pass  the  probable  maxi- 
mum flood.  Therefore,  the  spillway  is  adequate. 
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It  is  further  recommended  that  the  owner  should  develop  a formal 
warning  system  to  alert  the  downstream  residents  in  the  event  of 
emergencies . 
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Law'rence  D.  Andersen,  P.E. 
Vice  President 
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PHASE  I 

NATIONAL  DAM  INSPECTION  PROGRAM 
QUEMAHONING  DAM 
NDI  I.D.  NO.  740 
DER  I.D.  NO.  56-4 


SECTION  1 

PROJECT  INFORMATION 


1.1  General 


a.  Authority.  The  inspection  was  performed  pursuant  to  the 
authority  granted  by  The  National  Dam  Inspection  Act,  Public  Law 
92-367,  to  the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  conduct  inspections  of  dams  throughout  the  United  States. 


b.  Purpose . The  purpose  of  this  inspection  is  to  determine 
if  the  dam  constitutes  a hazard  to  human  life  or  property. 


1 . 2 Description  of  Project 
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a.  Dam  and  Appurtenances.  The  dam  consists  of  an  earth 
embankment  955  feet  long  with  a maximum  height  of  100  feet  from  the 
downstream  toe.  The  combined  primary  and  emergency  spillway  is 
located  on  the  right  abutment  (looking  downstream),  (Plate  1).  The 
flow  through  the  spillway  discharges  over  two  ogee  weir  sections. 

A 185-foot-long  section  of  the  ogee  weir  in  line  with  the  axis  of 
the  dam  discharges  directly  into  the  spillway  discharge  channel. 

A second  210-foot-long  section  is  oriented  perpendicular  to  the 
axis  of  the  dam  and  constitutes  a side  channel  spillway  discharging 
into  the  same  downstream  channel.  Flow  through  the  discharge  channel 
passes  over  two  ogee  weirs  and  a series  of  steps  to  control  flow 
velocity  and  dissipate  energy  and  then  into  a pool  about  200  feet 
downstream  of  the  embankment  toe.  A rock  dike  along  the  left  side 
of  the  discharge  channel  (Plate  1)  protects  the  embankment  during 
high  flows.  The  outlet  works  for  the  dam  consist  of  lake  and  supply 
line  blow-off  facilities.  The  lake  blow-off  is  controlled  by  gates 
located  at  the  intake  tower  and  discharges  into  a 21-foot-high  and 
30-foot-wide  semicircular  diversion  tunnel  located  below  the  embank- 
ment near  the  left  abutment.  This  diversion  tunnel  discharges  into 
a concrete  stilling  basin.  A 60-inch  supply  line  located  along  the 
left  abutment  is  also  controlled  by  valves  at  the  intake  tower. 

The  supply  line  blow-off  is  controlled  by  valves  located  in  a valve 
house  approximately  300  feet  downstream  from  the  end  of  the  diversion 
tunnel.  In  an  emergency,  the  lake  can  be  drawn  down  through  either 
the  lake  or  supply  line  blow-off  facilities.  The  dam  impounds 
37,000  acre-feet  of  water  at  normal  pool  elevation. 
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b.  Location . Quemahoning  Dam  is  located  on  Quemahoning  Creek 
(Plate  2),  about  one  mile  upstream  from  its  confluence  with  Stoney 
Creek,  two  miles  south  of  the  towns  of  Hollsopple  and  Benson  in 
Somerset  County,  Pennsylvania.  The  dam  lies  on  the  boundary  of 
Quemahoning  and  Conemaugh  townships. 

Stoney  Creek,  downstream  from  its  confluence  with  Quemahoning  Creek, 
flows  north  for  about  10  miles  and  joins  the  Conemaugh  River  at 
Johnstown.  The  towns  of  Benson  and  Hollsopple  would  be  the  first 
impact  area  of  a flood  in  the  event  of  a failure  of  Quemahoning  Dam. 

It  is  estimated  that  a failure  of  the  dam  would  also  cause  significant 
loss  of  life  and  property  as  far  downstream  as  the  City  of  Johnstown . 

c.  Size  Classification.  Large  (based  on  100-foot  height). 

d.  Hazard  Classification.  High. 

e.  Ownership . The  Manufacturers  Water  Company.  (Address: 

Mr.  Bruce  Barger,  Manager,  Manufacturers  Water  Company,  Bethlehem 
Steel  Corporation,  119  Walnut  Street,  Johnstown,  Pennsylvania  15901). 

f.  Purpose  of  Dam.  Industrial  water  supply. 

g.  Design  and  Construction  History.  The  dam  was  designed  and 
constructed  by  the  engineers  of  the  Manufacturers  Water  Company  of 
Johnstown,  Pennsylvania.  Mr.  Frederic  D.  Stearns  of  Boston, 
Massachusetts,  was  the  consulting  engineer.  The  dam  was  constructed 
in  the  period  from  1909  to  1912. 

h.  Normal  Operating  Procedure.  The  reservoir  is  maintained 
at  spillway  level,  Elevation  1627  (USGS  Datum).  Flow  in  excess  of 
demand  is  discharged  through  the  uncontrolled  spillways.  The  dan 
has  no  operational  feature  to  affect  the  flood  flow  discharge. 

1.3  Pertinent  Data 


a.  Drainage  Area  - 94  square  miles 

b . Discharge  at  Dam  Site 

Maximum  known  flood  at  dam  site  - 10,200  cfs  (in  1936) 

Warm  water  outlet  at  pool  elevation  -N/A 
Diversion  tunnel  low  pool  outlet  at  pool  elevation  - N/A 
Diversion  tunnel  outlet  at  pool  elevation  - N/A 
Gated  spillway  capacity  at  pool  elevation  - N/A 
Gated  spillway  capacity  at  maximum  pool  elevation  - N/A 
Ungated  spillway  capacity  at  maximum  pool  elevation  - 
91,000  cfs 

Total  spillway  capacity  at  maximum  pool  elevation  - 91,000  cfs 


c.  Elevation  (USGS  Datum)  (feet) 


Top  of  dam  - 1642 

Maximum  pool-design  surcharge  - Unknown 
Full  flood  control  pool  - N/A 
Recreation  pool  - N/A 
Spillway  crest  - 1627 

Upstream  portal  invert  diversion  tunnel  - N/A 
Downstream  portal  invert  diversion  tunnel  - N/A 
Streambed  at  center  line  of  dam  - 1542+ 

Maximum  tailwater  - Unknown 

d . Reservoir  (feet) 

Length  of  maximum  pool  - 21,000+  at  Elevation  1642 
Length  of  recreation  pool  - N/A 
Length  of  flood  control  pool  - N/A 

e.  Storage  (acre-feet) 

Normal  pool  - 37,000 
Flood  control  pool  - N/A 
Design  surcharge  - N/A 
Top  of  dam  - 52,700 

f . Reservoir  Surface 

Top  of  dam  - 1065  acres 
Maximum  pool  - N/A 
Flood  control  pool  - N/A 
Recreation  pool  - N/A 
Spillway  crest  - 845  acres 

g.  Dam 

Type  - Earth 
Length  - 955+  feet 
Height  - 100  feet 
Top  width  - 20  feet 

Side  slopes  - 3:1  above  Elevation  1615  and  4:1  below 
Elevation  1615,  both  upstream  and  downstream 
Zoning  - Hydraulic  fill 
Impervious  core  - Hydraulic  fill 
Cutoff  - Partial 
Grout  curtain  - Partial 

h . Diversion  and  Regulating  Tunnel 


Type  - Tunnel  through  embankment 
Length  - 400+  feet 
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Closure  - Sluice  gate 
Access  - Intake  tower 
Regulating  facilities  - Yes 


Spillway 


Type  - Concrete  ogee 
Length  of  weir  - 385  feet 
Crest  elevation  - 1627  feet 
Gates  - None 
Upstream  channel  - lake 

Downstream  channel  - Variable  width  rectangular  channel 


SECTION  2 
ENGINEERING  DATA 


2.1  Design 

a.  Data  Available 


(1)  Hydrology  and  Hydraulics.  A report  by  the  Commonwealth  of 
Pennsylvania,  Department  of  Environmental  Resources  (PennDER)  entitled. 
Report  Upon  the  Application  of  Manufacturers  Water  Company,  dated 

July  17,  1961,  summarizes  the  most  recent  hydrologic  and  hydraulic 
data  available  for  the  dam.  The  report  includes  the  capacity 
criteria  used  for  the  modification  of  the  spillway  in  1961. 

(2)  Embankment . No  original  design  information  is  available. 

The  available  information  includes  design  drawings,  boring  logs, 
engineer’s  report,  and  construction  specifications  for  the  1961 
modif icat ions . 

b . Design  Features 

(1)  Embankment ■ A review  of  the  available  information  for  the 
dam  shows  the  following  main  features  of  the  project  as  originally 
designed.  The  modifications  are  discussed  in  Section  2.2. 

(a)  As  built,  the  dam  is  an  hydraulically-filled 
embankment  with  a partial  concrete  cutoff  wall 
(Plate  3)  . The  upstream  and  downstream  toes 
of  the  embankment  were  built  of  material  exca- 
vated from  the  center  of  the  dam  site  by  usual 
construction  techniques.  The  remainder  of  the 
embankment  was  hydraulically  filled  with  the 
material  sluiced  from  the  abutments.  The 
sluiced  material  was  discharged  along  the 
upstream  and  downstream  sides  of  the  center  of 
the  embankment  toward  a pond  maintained  along 
the  center  line  of  the  dam.  This  construction 
technique  allowed  the  finest  material  to  settle 
at  the  center  of  the  embankment  and  coarser 
material  to  each  side  of  the  center  line  of  the 
dam. 

(b)  The  embankment  was  designed  to  have  three  to 
one  (horizontal  to  vertical)  slopes  from 
crest  level  (Elevation  1642)  down  to  a point 
27  feet  below  the  crest  (Elevation  1615)  and 
four  to  one  slopes  below  this  point,  on  both 
the  upstream  and  downstream  faces. 


(c)  A Cambria  Steel  Company  report  dated  February  20, 

1913,  includes  the  following  description  of  the 
extent  of  concrete  cutoff  wall  and  foundation 
grouting: 

"A  concrete  cut-off  wall  was  then  constructed 
along  the  center  line  of  the  dam  and  carried 
well  into  the  underlying  rock,  except  at  the 
east  end,  where  a good  clay  deposit  of  con- 
siderable thickness  overlies  the  rock.  The 
rock  immediately  beneath  the  core  wall  is 
grouted  with  Portland  cement  grout  for  a 
depth  of  10  feet  through  drill  holes  on  10  foot 
centers,  the  grout  being  forced  into  the  rock 
under  a pressure  of  20  pounds  per  square  inch." 

(d)  In  a 1918  report,  Mr.  Frederic  P.  Stearns, 
the  consulting  engineer,  described  the 
foundation  treatment  on  the  east  abutment 
as  follows: 

"At  the  site  of  the  dam  on  the  easterly  hill- 
side, there  was  above  the  rock  a deposit  of 
clayey  earth  having  a maximum  thickness  of 
more  than  40  feet  and  an  average  thickness  of 
about  30  feet.  This  earth  was  proved  by 
tests  to  be  substantially  water-tight,  and 
hence  the  only  part  removed  before  building 
the  dam  and  embankment  was  that  near  the 
surface,  which  contained  more  or  less  roots 
and  had  been  affected  by  frost.  The  building 
of  this  portion  of  the  dam  on  an  earth 
instead  of  a rock  foundation  did  not  cause 
any  important  leakage." 

(2)  Appurtenant  Structures.  The  appurtenant  structures  for  the 
dam  consist  of  the  spillway  and  outlet  works.  The  spillway  struc- 
tures consist  of  an  L-shaped  ogee  overflow  section  (Plates  4 and  5) , 
a side  channel  spillway,  spillway  discharge  channel,  and  a plunge 
pool  at  the  end  of  the  discharge  channel.  The  ogee  weir,  which  has  a 
total  crest  length  of  395  feet,  consists  of  a 185-foot  section  along 
the  axis  of  the  dam  and  a 210-foot  section  perpendicular  to  the  axis 
of  the  dam.  The  crest  of  the  spillway  is  at  Elevation  1627.  The 
long  weir  section  constitutes  a side  channel  spillway. 
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As  described  in  Section  1.2,  a di  ,-ersion  tunnel  used  during  construc- 
tion serves  as  a lake  blow-off  facility  through  the  gates  controlled 
from  the  intake  tower.  The  lake  can  also  be  discharged  through  the 
48-inch  supply  line  blow-off. 

c.  Design  Data 

(1)  Hydrology  and  Hydraulics.  The  1961  PennDER  report  states 
that  before  enlargement  of  the  spillway,  the  spillway  design  discharge 
was  29,800  cubic  feet  per  second  (cfs) . After  enlargement,  the  spill- 
way is  capable  of  passing  45,000  cfs  with  a freeboard  of  5.6  feet. 

(2)  Embankment . No  engineering  data  are  available  on  the 
original  design  of  the  dam.  However,  as  part  of  the  design  to  raise 
the  embankment  in  1961,  the  stability  of  the  embankment  was  studied 
by  E.  D'Appolonia  Associates,  of  Pittsburgh,  Pennsylvania.  The 
investigation  included  subsurface  investigation,  laboratory  testing, 
and  stability  analyses.  The  stability  of  the  embankment  was  analyzed 
for  rapid  drawdown  and  steady-state  conditions,  and  ti.e  minimum 
factor  of  safety  was  reported  to  be  1.58  for  the  higher  embankment 
cross  section.  The  extent  of  modifications  is  discussed  in  Section  2.2. 

(3)  Appurtenant  Structures.  The  1961  design  calculations 
were  available  for  review.  They  indicate  that  the  redesign  of  the 
spillway  was  in  conformance  with  the  state  spillway  capacity  criteria 
applicable  at  the  time  of  design. 

2.2  Construction.  Very  limited  information  is  available  on  the 
construction  of  the  dam.  It  includes  various  photographs  taken  during 
construction  and  a brief  description  of  the  construction  in  the  post- 
construction report.  A state  report  dated  January  31,  1918,  notes, 

"This  is  a most  excellent  example  of  good  design  and  construction.” 
Other  accounts  from  post-construction  reports  also  indicate  that  the 
dam  was  constructed  with  care. 

Available  information  indicates  that  the  dam  has  undergone  several 
modifications  after  its  completion.  The  most  recent  and  most  exten- 
sive modification  was  undertaken  in  1961  and  included  raising  the 
crest  of  the  dam  with  additional  earth  fill  and  enlarging  and 
raising  the  spillway  to  increase  storage  capacity.  The  modifications 
prior  to  1961  were  mainly  related  to  erosion  problems  encountered  in 
the  spillway  discharge  channel.  In  1920,  eight  years  after  completion, 
the  spillway  discharge  channel  was  rebuilt  and  extended.  In  1933, 
a state  construction  permit  was  issued  for  rebuilding  and  repairing 
the  spillway  discharge  channel  and  for  constructing  a new  retaining 


7 


wall  along  the  right  side  of  the  channel  and  new  paving  at  the  end 


of  the  existing  channel.  However,  following  the  flood  in  1936,  the 
1933  repairs  were  damaged  and  additional  channel  construction  was 
undertaken.  The  1936  repairs  included  the  construction  of  a 220- 
foot  concrete-paved  extension  to  the  discharge  channel  and  repairing 
the  paving  in  the  upper  portions. 

Available  information  indicates  that  the  only  modification  made  on 
the  embankment  prior  to  1961  was  the  construction  of  a cutoff  wall 
on  the  left  side  of  the  spillway  and  grouting  the  left  abutment  in 
1933.  The  cutoff  wall  was  built  to  stop  seepage  observed  on  the  left 
side  of  the  spillway.  The  work  included  driving  two  parallel  rows 
of  sheet  piling  along  the  center  of  the  crest  extending  18  feet  from 
the  left  side  of  the  spillway  towards  the  middle  of  the  embankment, 
excavating  the  material  between  the  sheet  piles  and  backfilling  with 
concrete.  It  was  reported  that  the  concrete  wall  was  keyed  18  inches 
into  the  rock,  which  was  about  20  feet  below  the  crest  of  the  dam. 

In  1933,  the  left  abutment  was  grouted  to  stop  seepage.  The  holes 
were  drilled  to  a depth  of  over  100  feet,  pressure  tested,  and 
grouted . 

The  1961  enlargement  of  the  dam  and  the  spillway  was  undertaken  for 
the  purpose  of  increasing  the  storage  capacity  from  31,800  acre-feet 
at  Elevation  1620  to  the  present  37,000  acre-feet  at  Elevation  1627. 

The  crest  of  the  dam  was  raised  by  9 feet  to  Elevation  1642.  Plate  6 
illustrates  the  details  of  the  embankment  enlargement.  The  crest  of  the 
existing  spillway  was  raised  from  Elevation  1620  to  Elevation  1627, 
and  the  210-foot-long  side  channel  spillway  was  constructed  to 
increase  the  flood  discharge  capacity  of  the  reservoir  to  a design 
value  of  45,000  cfs  with  5.6  feet  of  freeboard.  Plates  4 and  5 
illustrate  the  extent  of  the  spillway  modifications. 

In  conjunction  with  this  work,  a subsurface  investigation  was  con- 
ducted and  the  stability  of  the  embankment  was  reevaluated.  The 
boring  locations  and  boring  logs  are  shown  in  Plates  7 through  10. 

2.3  Operation . Operating  records  of  the  dam  include  daily  records 
of  pool  level,  water  depth  over  the  four  seepage  weirs,  daily  pre- 
cipitation, average  air  temperature,  and  weather  conditions.  Oper- 
ating records  for  the  dam  are  available  from  1915. 

2.4  Other  Investigations.  The  available  information  includes 
numerous  state  inspection  reports.  The  most  recent  state  inspection 
was  conducted  in  1976.  Feasibility  Study,  January  1961,  and 
Stability  Investigation,  May  1961,  were  prepared  by  E.  D'Appolonia 
Associates  for  Bethlehem  Steel  Company,  the  parent  company  of  the 
owner,  Manufacturers  Water  Company. 
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2.5  Evaluation 


a.  Availability . Available  information  was  provided  by 
PennDER. 

(1)  Hydrology  and  Hydraulics.  The  reported  results  of  the 
hydrology  and  hydraulic  analysis  indicate  that  the  1961  redesign  of 
the  spillway  followed  the  criteria  set  forth  by  the  Commonwealth  of 
Pennsylvania,  Department  of  Forests  and  Waters,  applicable  at  the 
time  of  the  design. 

(2)  Embankment . No  quantitative  geotechnical  data  are 
available  on  the  design  of  the  embankment.  In  view  of  the  age  of 
the  dam,  completed  in  1912,  the  design  approach  and  construction 
techniques  are  not  likely  to  be  in  conformance  with  currently 
accepted  engineering  practice.  The  dam  was  reinvestigated  in  1961 
in  conjunction  with  an  enlargement  project  and  this  investigation 
included  subsurface  exploration,  laboratory  testing,  and  stability 
analysis.  Review  of  the  geotechnical  aspects  of  the  1961  investi- 
gation indicates  that  this  work  generally  followed  currently  accepted 
engineering  practice. 

(3)  Appurtenant  Structures.  Review  of  design  drawings 
indicates  that  as  modified  in  1961,  there  are  no  significant  design 
deficiencies  that  should  affect  the  overall  performance  of  the 
appurtenant  structures. 

c.  Operating  Records.  Operating  records  are  maintained  by 
the  dam  tender  and  copies  of  the  records  are  available  at  the  office 
of  the  owner  and  at  the  dam  site.  In  the  1936  flood,  the  maximum 
pool  level  was  Elevation  1625.4,  which  is  considered  to  be  the  record 
high. 


d.  Post-Construction  Changes.  Various  modifications  made  were 
discussed  in  Section  2.2. 

e.  Seismic  Stability.  The  dam  is  located  in  Seismic  Zone  1 
and  static  stability  of  the  dam  is  considered  to  be  adequate.  There- 
fore, based  on  the  recommended  criteria  for  evaluation  of  seismic 
stability  of  dams,  the  structure  is  assumed  to  present  no  hazard 
from  earthquakes. 
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3 . 1 Find ings 

a.  General.  The  on-site  inspection  of  Quemahoning  Dam 
consisted  of : 

1.  Visual  inspection  of  the  embankment,  abutments, 
and  embankment  toe. 

2.  Visual  examination  of  spillway  and  its 
components,  the  downstream  end  of  the  outlet 
pipe,  and  other  appurtenant  features. 

3.  Observation  factors  affecting  the  runoff 
potential  of  the  drainage  basin. 

4.  Evaluation  of  downstream  area  hazard  potential. 

The  specific  observations  are  illustrated  in  Plate  11  and  in  the 
photographs  in  Appendix  C. 

b.  Embankment . The  overall  condition  of  the  embankment  is 
good.  No  signs  of  significant  distress,  such  as  cracks,  subsidence 
bulging,  uncontrolled  seeps,  or  boils  were  observed.  However,  it  was 
observed  that  the  piezometers  installed  in  1961  were  not  being  monitored. 

c.  Appurtenant  Structures.  The  spillway  crest,  discharge 
channel,  plunge  pool,  and  diversion  tunnel  were  examined  for 
deterioration  of  the  concrete  and  other  signs  of  distress.  These 
structures  were  found  to  be  in  good  condition,  except  concrete 
spalling  in  the  spillway  discharge  channel  walls.  Minor  seeps  were 
observed  in  the  diversion  tunnel. 

d.  Reservoir  Area.  Review  of  the  regional  geology  (Appendix  E) 
indicates  that  the  shorelines  are  not  likely  to  be  susceptible  to 
massive  landslides  which  would  affect  the  storage  volume  of  the 
reservoir  or  cause  overtopping  of  the  dam  by  displaced  water. 

e.  Downstream  Channel.  Quemahoning  Creek  flows  into  Stoney 
Creek  about  one  mile  downstream  from  thf  dam.  The  towns  of  Holsopple 
and  Benson,  two  miles  north  of  the  dam  long  Stoney  Creek,  would  be 
the  first  impact  areas  of  a flood  in  the  event  of  a dam  failure. 

Sketches  of  two  bridges  in  this  reach  are  included  in  Appendix  A 

and  are  shown  in  photographs  in  Appendix  C.  Further  description  of 
the  downstream  condition  is  included  in  Section  1. 
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3.2  Evaluation.  In  general,  the  condition  of  the  dam  is  con- 
sidered to  be  very  good.  Some  significant  concrete  spalling  was 
observed  in  the  spillway  discharge  channel.  The  spalling  does  not 
appear  to  have  caused  structural  damage.  However,  repair  measures 
should  be  taken  to  avoid  further  deterioration  of  the  concrete. 


SECTION  4 

OPERATIONAL  FEATURES 


4.1  Procedures . The  water  company  personnel  reported  that  the 
operational  procedures  include  daily  readings  of  pool  level,  seepage 
weirs,  precipitation,  and  air  temperature.  Supply  water  discharge 
is  also  recorded.  The  only  operational  procedures  of  the  dam  which 
may  affect  the  safety  of  the  dam  are  the  blow-off  facilities,  in 
case  they  are  required  to  lower  the  reservoir. 

The  maintenance  of  outlet  works,  clearing  of  debris  from  the  spill- 
way as  required,  and  continued  inspection  of  the  facilities  by  the 
dam  tender  are  the  principal  maintenance  operations  which  would 
affect  safety. 

4.2  Maintenance  of  the  Dam.  The  overall  maintenance  condition 
of  the  dam  is  found  to  be  satisfactory. 

4.3  Maintenance  of  Operating  Facilities.  The  maintenance  condition 
of  the  operating  facilities  is  satisfactory.  All  the  flow  control 
gates  can  be  mechanically  or  manually  operated.  The  operation  of 
the  lake  blow-off  gate  was  not  observed.  However,  the  dam  tender 
explained  the  procedure  required  to  open  this  gate  and  all  the 
related  equipment  appeared  to  be  in  functional  condition.  The 
other  drawdown  facility  of  the  dam,  the  supply  line  blow-off  valve, 
was  operated  and  observed  to  be  functional. 

4*4  Warning  System  in  Effect.  There  is  no  formal  warning  system 
in  effect.  However,  the  dam  tender  resides  at  the  site  and  tele- 
phone and  radio  communication  facilities  are  available  with  the 
company  office  and  security  personnel  in  Johnstown. 

4.3  Evaluation . The  dam  is  satisfactorily  maintained  and  it  is 
considered  to  be  accessible  under  all  weather  conditions  for 
inspection  and  emergency  action. 


12 


SECTION  5 

HYDRAULICS  AND  HYDROLOGY 


5.1  Evaluation  of  Features 


a.  Design  Data.  Quenahoning  Dam  has  a watershed  area  of 
94  square  miles  and  impounds  a reservoir  with  a surface  area  of 
845  acres  at  normal  pool  level.  A 395-foot-long  ogee  overflow 
section  at  Elevation  1627,  15  feet  below  the  dam  crest,  constitutes 
the  flood  discharge  facility  for  the  impoundment.  The  full  capacity 
of  the  spillway  (with  no  freeboard)  was  computed  to  be  91,000  cfs 
(Appendix  D) . 

There  are  six  impoundments  located  within  the  drainage  basin  of  the 
dam.  Lake  Gloria  and  Lake  Stoughton  are  the  two  largest  impoundments, 
with  storage  capacities  reported  to  be  264  and  233  acre-feet, 
respectively.  These  are  very  small  compared  to  the  15,700  acre-feet 
surcharge  storage  capacity  of  Quemahoning  Reservoir. 

b.  Experience  Data.  As  previously  stated,  Quemahoning  Dam 

is  classified  to  be  a "large"  size  dam  in  the  "high"  hazard  category. 
Under  the  recommended  criteria  for  evaluating  emergency  spillway 
discharge  capacity,  such  impoundments  are  required  to  pass  the 
probable  maximum  flood  (PMF) . 


The  adequacy  of  the  spillway  was  analyzed  based  on  the  simplified 
procedure  developed  by  the  Baltimore  District,  Corps  of  Engineers 
conservatively  neglecting  the  storage  effect  of  upstream  impoundments 
(Appendix  D) . Based  on  this  analysis  procedure,  it  was  determined 
that  the  PMF  inflow  hydrograph  would  have  a peak  flow  of  64,000  cfs, 
and  a total  volume  of  approximately  130,000  acre-feet.  It  was  cal- 
culated that  the  spillway  can  pass  the  peak  PMF  inflow  with  a 
freeboard  of  4.0  feet. 


i 


c.  Visual  Observations.  On  the  date  of  inspection,  no  con- 
ditions were  observed  which  would  indicate  that  the  spillway  of 
the  dam  could  not  operate  satisfactorily  in  the  event  of  a flood. 

d.  Overtopping  Potential.  As  stated  above,  the  spillway  can 
pass  the  peak  PMF  without  the  dam  being  overtopped. 

e.  Spillway  Adequacy.  The  spillway  can  pass  the  peak  PMF; 
therefore,  it  is  classified  as  adequate. 
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SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS/REMEDIAL  MEASURES 


i 


7 . 1 Dam  Assessment 

a.  Safety.  The  visual  observations  and  review  of  available 
information  indicate  that  Quemahoning  Dam  is  in  good  condition. 

It  appears  that  the  dam  was  constructed  with  reasonable  care  and 
the  design  of  the  1961  enlargement  of  the  dam  generally  followed 
the  currently  accepted  engineering  practices. 

The  capacity  of  the  spillv’ay  was  found  to  be  "adequate"  to  pass 
the  peak  PMF  flow. 

b.  Adequacy  of  Information.  The  available  information  in 
conjunction  with  visual  observations  and  previous  experience  of 
the  inspectors  are  considered  to  be  sufficient  to  make  a reasonable 
assessment  of  the  dam. 

c.  Urgency.  The  recommendations  listed  below  should  be 
implemented  as  soon  as  practicable  or  on  a continued  basis,  as 
noted . 

d.  Necessity  for  Further  Investigation.  The  condition  of  the 
dam  is  not  considered  to  require  further  investigation  at  this  time. 

7 . 2 Recommendations/Remedial  Measures 

1.  It  is  recommended  that  the  owner  should  locate 
the  piezometers  installed  in  1961  and  monitor 
and  record  the  water  levels  within  the 
embankment . 

2.  It  is  recommended  that  appropriate  repairs 
should  be  made  to  stop  concrete  spalling 
at  various  locations  along  the  spillway 
discharge  channel  to  prevent  structural 
damage . 

3.  It  is  recommended  that  the  dam  and  appurtenant 
structures  should  be  inspected  regularly  and 
any  unusual  condition  should  be  reported  to 
the  appropriate  authorities. 

4.  It  is  recommended  that  the  owner  should  develop 
a formal  warning  system  to  alert  the  downstream 
residents  in  the  event  of  emergencies. 
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vm, 


C D APPOLONIA  ASSOCIATES 


BETHLEHEM  STEEL  CO- 

BETHLEHEM  . PA 


RVOIR-  GENERAL.  ARRANl  . 

oc  new  and  existing  spillwa' 

'SaaifAr  CHALBEL  - SHEE 


WBS  7-t^'il 1 

"S’ 


sW 


=r-£T 


\ 


PLATE  4 

d:\fpolonli 


7> 


BOAT 

HOUSE 


exist  ploatiwCi  dock  to 

BE  RELOCATED  PRIOR  TO 

CONSTRUCTION 


UTS  OF  CLAYCEMERT  GROUT  ARC  A A ■ ISS'-Ot 


SECTION  F F TYPICAL  WITHIN  THESE  LIMITS 


RELOCATE  X. 
EXIST.  ROAD  4 

GUARD  RAIL  

REMOVE  4 SALVAGE 
\iF  POSSIBLE  EXIST 
\ACCESS  GATE- 


MOif  EXIST 
RmT  TOWERS 
CTYPiCAL) 


FOR  ALTERATIONS  TO  GATE  HOUSE, 
BRIDGE  AND  LIME  .NTAKE  PIPE.  SEE 
DWGs  LI  107  E IS  4 Gi  107  E ZS 

OP  BiPWAP  


SlOE  WALK 
/i(o\  lerin 


SEE  NOTE  .5 


garage 


— SAuiTxar  sb we R. 

RELOCATE  AS  REQUlREO 

- LIMIT  OP  HOMOGENEOUS  FILL 
SEE  SECTION  DWG  61-107  E 17 

EE  NS0TTE  ?5*6° 

(<»i-i07-e»7. 


REMOVE  EXIST* 
CONC.  SLAB 


L 'M  E INTAKE 


BE  THLEHE  M STEEL  CO.  TO  RELOCATE  EX/ST 
PAONE  LINE  NltlOR.  TO  CONSTRUCTION  IT  REQUIRED 


BETHLEHEM  STEEL  CO  TO  RELOCATE  gx. 
ELECTRIC  SUPPLY  LINE  * TELEPHONE  C. 
Mg jOR  TO  CONSTRUCTION 


CONSTRUCTION  PROCEDURE 

I,  WATER  LEVEL  IS  TO  BE  LOWERED  TO  EL  IGiff 

2 REMOVE  EXISTING  LIGHT  TOWERS, GUARD  HOUSE  AND 

FLASHBOARD  BRIDGE. 

3 CONSTRUCT  NEW  RETAINING  WAlL  AT  WEST  EnO  OF 

EXISTING  SPILLWAY.  SEE  DW6  G>-I07  E 2.6 
A RAISE  GATE  HOUSE  ACCESS  BRIDE  AT  NORTH  END  ON 
TEMPORARY  FALlSEWORK  BENT  SEE  DWG.  GI-lOT- E 2R 
FOR  LIFTING  INSTRUCTIONS. 

5.  ALTER  EXISTING  LIME  INTAKE  PIPING  AS  SHOWN  ON 

DWG  61-  107-  E 29 

6.  CONCURRENT  WITH  STEPS  2 THRU  5 . EXCAVATE  FOR  NEW 

DAM  ADDITION  ON  CREST  OF  EXISTING  DAM.  SEE 
0WG  6I-I07-E  IS 

7.  CONSTRUCT  NEW  ACCESS  BR  iOGE  ABUTMENT. 

8 BEGIN  EMBANKMENT  CONSTRUCTION  AT  EAST  ENO  OF 
DAM. 

R BEGIN  STRIPPING  AT  WEST  END  OF  DAM  PROVIDE 
TEMPORARY  DETOUR  AS  REQUIRED  AT  EXISTING 
TOWNSHIP  ROAD. 

10  CUT  TRENCH  FOR  HOMOGENEOUS  EARTH  FILL  CORE  AT 

WEST  ABUTMENT.  RELOCATE  EXISTING  SANITARY  SEWER 
AS  SHOWN  ON  DWG.  61  ■ 107-  E 21  • 

II.  PLACE  CORE  SECT'ON  AND  FILL  AT  WEST  ABUTMENT  TO 

CONTOURS  SHOWN 

13.  PLACE  NEW  TOWNSHIP  ROADWAY  , GUARD  RAIL  , ACCESS 

GATE  AND  ROADWAY  TO  WATER  TREATING  PLANT. 

is  place  clay  grout  to  limits  indicated. 

14.  PLACE  ALL  RIPRAP  AND  SEED  REGRADED  AREA  AT 

WEST  ABUTMENT. 

15.  ROADWAY  GEOMETRY  IS  APPPOX IMATE  . CON  TRAC  TOR  (S  TO 

VERIFY  GEOMETRY  INFiELD 
16  TOP  OF  DAM  is  TO  BE  MAINTAINED  AT  EL.  I6S0  OR 
HIGHER  DURING  CONSTRUCTION. 


NEW  GUARD 
RAIL 


WATER 
-TREATING 
. Plant 


■ BAST  w£.p 


VXD*  TYTiCAL 
SECTION  THRU 
OR  tug  SEE 
DWG  4/  I07  EI7 


4 RELOCATED 
ROAD  FOR  TYPICAL 
SECTION  THRU 

road  s/e  owG Gi-ioir.7 


ICAvATiON 
*4  AREA  ONtf 


Exist  sp.llway 
Bl  1620 


APPROX  WATER  LEVEL 
DUR'NS  CONSTRUCTION 


PLAN 


THE  GROUT  HOLE  ARRANGEMENT 
SHOWN  IS  ESTIMATED.  THE  ACTUAL 
DEPTH  ANO  LOCATION  OF  GROUT 
HOLES  WILL  BE  ADJUSTED  AT  THE 
DIRECTION  OF  THE  FIELD  ENGINEER 


-<>-  Electric  pole 

LIGHT  TOWER 
© MONUMENT 

TV ELECTRIC  LIGHT  4 PHONE  CABLE 


GROUT  HOLE 


random  placed  Rip  Rap 


GRAY  EL  FILTER  MATERIAL 


BL  1617  HOLD  THIS 
BlK  VATlON 


PLAN -TYPICAL  CLAY-CEMENT  GROUTING  PATTERN 

SCALE 


SAND  FILTER  MATERIAL 


ROLLED  HOMOGENEOUS  EARTH  PILL 


CLAY-  CEMENT  GROUTED  MATERIAL 


APPROF  WATER  I.EVSL 
DilR.NC  CONSTRUCTION 


CONCRETE 


KSOURCtS  BO*  Pi.  ^‘PARIWwr  .,1 
WATERS  ON  Inf  DAY  Of  . 


WtTMUEHtM 


PLATE  6 


D!VlTOIA>\'L\ 


PLAT  t ( 


DRAWN  G.  J.  G.  CHECKED  BY  SP  7-S-7#  DRAWING  7ft  , 

BY  6-22-78  APPROVED  BY  1%  NUMBER  


DEPTH 

FT. 


,AMPl£ 

1 > PE 


h ACC  GRA Y 4 fePKi  B&ki 
4J6IKJTED  MASS  F M 
S A'jDS T One  ~/C  l a I 

seam 


DEPTH  Si 


MAPC  GRAY  i BlK  SOLID 
MAGS  ABfet,  SlLTST CN6 


DEPTH 

1632  5 
»6  SO  O [ 


E DEbCR'PTlOU  a-i  « 

, > MTT.IlEL  fcRDWN  PEC  A 

6PAV  _A.  F v S.LT  5 

\ ' 

Ali;  - 6 

RESDlSH  BfO.YN  C_AyL- 

NA  S T IATYT  r A\l  QRAftFSt.  '5 

"r'*r;.F2'  ’ pp*C.MENi”  j 75*,- 

.*/"  ’ T _£C  h:d  P AC  •<  » * 

. . eP  Dvi  • . SiuT  ••  WEATMEREDi  0 7 
r *S“ ' 5halc-  * ' 

- ' ' ' l - is  - 

HARD  RED  SANDSTONE  ^ 

■ ~-sy. rr\  BOULDE  R 53 

: : \ Clay  sea*T ‘ 3 

• : HARDGRAT4BRN  BRkn  90  a 

- WAGS  C M SAND  STONE  qT^ 


."T-  SOFT  BRN  4 PE D BAD.T 
&RKW  MASS  SILT  STONE 
• - 1C i-4 

...  HARD  BRN  MASS  CM 
T-TT^  SANDS  TOME 
i ' t HAPD6RAY  LAM  M F flfi  . 

^ w SANDSTONE 

MFD  BPM  BRKN  lam 

■tr^r:  C SILTSTomE 

•-  -\HA»D  BRN  BRKM. 

J,-  LAM.  SAMPSTQmE 

HARD  BRM  6P*N  l Am  {,q. 
fC,  ' CRY  SHALE  fF  SANDSTONE  * 
S"  HARD  oSAl  TO  BLACK 

r~r.  BRku  to  scud  94.4 

fiL  MASS.  SILTSTONE 
w ~/BLK  FOSS  VES 
- ' 4 9>  R iTE 

vharsB*-*^  SOLID  lAM 
r-  — ShAlE  -/COAL  STREAKS  100 A 

BOTTOM  OP  BOKiMG 


SORING  I 


-3  *A'- 

2 G 16 


R CONTENT  Vc 
10  1C  AC 


ZIP 7h  sample 

1 62  e 5 PT  TYPE. 


DESCRIPTION 


S M ».•  -)T  - 

0 

’'I;... 


BHN.  SLAYER  SI  T 
POCK  PPA  if/L  ,’S 


: r-C.  GRAi  4 ClivE 

SilTS’CME  4 F SANOb'JNE  iOG 


zrrz  filled  seams 

-C’j-X  hoe 

rrr  mak-dgrat  solid  mags 
: r m sandstone 


S-  HARD  BRM  BRKN  MASS 

. — ? M SANDSTONE  '•/V’wD  i'fl 

f 'LLE&_sE  Ar.'.s  flft  + 

• .n?  void 

GRAY  FMSAMDST0ME4  50 

vh'  S'LTSTC  NE  '*'/  S AtJDS TOME  /4  .a. 

— r : jt-  eaks  55 

' HD  or  «Blk  SOLID  MASS  53 

iT.T  SFLYSTOME  4 F M IGO^. 

rriT  SANDSTONE  */  LT  G T ^ 

kCj.  SANDSTONE  STREAKS 


0 DK  Gr  SOliO  MASS 
SILTSTONE  ~/  BLK 
FOSS  WEO 


5 79 

560  5 foO  | 


,hD  DK  Gr  SOLID  MASS 
SILTSTONE  I F SAND 
STONE  ~/  LT  4 f 
SANOSTONE  STREAKS 


BOTTOM  OF  E>ORiN6 


DEPTH  S / MPLE 
PT  TYPE 


THIS  PAGE  IS  BEST  QUALITY  FRACIlCAbLA 
FKOM  COPY  FURNISHED  TO  DDC  


MfD  ’6  -j-F’  BRn  BRKn.TO 
jOuD  VIA  ..  f SAfiuSTC NE 
4_S  ^”STON6 
SOF  T PEC  OH  A 1 4 BPf. 

LAM  SILT  STREAKS  0 
' -.ACC  BlK  BPHN  MASS 
F M SANDSTCUE(CAC  tc  ■ 


-AR.'  CRAY  SCc  D LAM  45  06 

SuTS'tHIIF  jANDSTOvE 
5TB  AKS  . 2t.  44 

,CC^2.  AO 


BOTTOM  OF  BOR  if  jG 


. -nA_;  FRAa  ^ 

RROAN  5--T>‘  CANO, 

‘ 1 1..  > EI  L Tv.  CuA>  E 1 SilT  c 
:f*;  ^iRAv'El^  R'  CK  FRA^ME^-TG 
HARD  E)MN  KADL>  BRK*.  1 
• ;;  i ; - 

•r£:  bwn  eadlt  &*-.  . 

F M SANDSTONE 
— ■—  6 
HARD  6RN  Sc^iD  lam 
. S T G’OWE  4 F SANDSTONE 
. STREAKS 

, . H ARC  BRN  SvLiO  MASS 
r M C SANDSTONE 
• -/CLAf  SEAM 

wm  co a i_ 

•*  ' HARD  OR  AT  IRACT  4 &PKf4  C 
V'AS-  5ilTST0NE 
* *.?  HARD  CRA-  FRACT4BRKV 

- LAM  SILTSTONE  I 

i F SANDSTONE  e 

~‘kr'  -ABJi.RM  BR*1  N MASS 

HTSTONr«t  SANDSTCAJE 
STREAKS  «, 

. s’  COAL 


|J/V‘TCmh  l,RA\ 

/N4SS  NDuRATFD  Silt 
HARO  o PA-  BR«N  mass 
F SANOSTONF  4 
_ SILTS  l 

BOTTOM  OF  BORING 


1590  O 


1 5 8C  C 


1570  O 


OEPTn  SAMPLE 

1624  C FT  TYPE^^  DESCRIPT iC  ; j 


5500 


1 560  C 


BROWN  _lAVE.Y  SILT 


vVITh  sand  ORAVEl  4 

ROCK  FRAGMENTS 

'UG^F  BROWN.  .VEATH 

^mAlE  fbagmlnts 

SOFT  TO  MED  BRm  brkn 
VASS  TO  LAM  SIL.TSTONE 
«F  SANDSTONE.  ~/CLAY 


SEAMS 


HARD  BRN  I GRAY  SOLID 
JOINTED  MASS 
F SANDSTONE 


SANDSTONE 


HARD  GRAT  iJOinTED  4 
FRAC~  MASS  F M 
SANDSTONE. 


MARDCRAY  SOLiO 
MASS  r SANDSTONE 


HD  DK  GY  SOLID  MASS. 
"F  SANDSTONE  4 SILT  STONE 
~/BLK  FOSS  VEG. 

HARD  Blk"sOl»D  lam 
SILT  SHALE 


BP'N  LAVEY  SILT  WITH 
V5MALL  TRAVEL  AND 
\ROCK  FRAGMENTS 


HARD  GRAr  SOLID  MASS  '00. 
F SAN  OS  TO  ME 
^HARDGRAr  SOLID  MASS 
F M SANOSTONE  9* 


HARD  GRAT  SOLID  MASS 
F SANDSTONE 


/hard  GRAY  SOLID  MASS 
F SANOSTONE  4 SILT  STONE 
~/BLK  COSS  VEG 


'HARD  or  ay  ’jOl'iD  MASS 
SILTSTGNE 


tAtj  r- ip- vert. 


PENI  RESIST 

APPL  press 

I /Cl.  WAT  PASS 

MASS 

LAM 

BRKN 

FRACT 

C ARBG 

FOSS  VEG 

IMF  AT  M 


Pec*'  fcaGiafnts 


PENETRATION  RESISTANCE. 
APPliEC  pressure 
VOLUME  WATER  PASSED 
MASSIVE  \ ,, 

LAMINATE  } ^TRUC1 

BROKEN  t CONDiT 

FRACTURED  / 

CAR  BC  N AC  EGOS 

FOSSILIZED  VEGETATION 

WEATHERED 

FINE  TO  MEDIUM  I 

COARSE  TO  MEDiuM 

F INE  > GP  AH 

MEDi-M 

CCAAsE  J 

BROWN  ] 

6mCiL 

GRAY  ^ COLOR 

LIGHT 


ME  Dl  J M 

SOFT 


Z O V SPL.T  SPOON  SAMPLE 
3 ShE_Bv  Tube  SAMFlE 


VANE  SHEAR  TEC* 
CASING  SAMPLE 


»FNuTMC-  BCP  '<C  Be  aG 
WATER  FRF SSu»E  TESTED 

LENGTH  C F DRILL  Run  And 
PERCENT  :F  RECOVER  r 
APPE  APS  SAMFwE  T rPE 
COLUMN  WhEfE  ROCK  CORF 
SAMPLES  HA*E  Bc  = N Taken 

PLAS'C.  AND  liOl'D  limits 
EXRES'.ED  AS  WATER  CCN'E'.T^ 


NOTE 

COMB. NAT  CNS  CP  SYMBOLS  ARE 
USED  WHERE  NECESSARY 


PLATE  8 


BORING  3 


THIS  PAGE  IS  BEST  QUALITY  PRACTICABLE 
ERUM  COPY  EUKMSnEu  10  LUC  - 


DEPTH  sample 
FT  TYPE 


D t SC  R IPT  l O N 


/mARD  GRAY  6RKN  MASS.1^-*25 
SilTSTONE 


BOTTOM  OF  BORING 


DEPTH  SAMPlE 
IG24G  ^ TtPt^ 


HARD  BPN  BR^N  MASS  86-^.  30  . 
t^P  MC  SANDSTONE  30 

r:U  u. 


fmO  /HARDBtK  BRHN  lam 

1 / SILTSTONE  ,on.  4 

SOLID  COAL j 

itt|/  MARO  Blk  solid  MASS.' 

I55BG>  U 1 I 'MDP.RATED  SU-J i!PP_^ 

BOTTOM  OF  BORING 


1 All  .AwjES  iHOWNi  <n  . l.mn  . nt  ADED  ap- . PRESSURE  AND 
VOLUME  CF  WATFR  PASSES  ' APc.  FCF  Wl~F  - PRESSURE  TESTS  RUN 
FOR  APF.Pi'.D  CF  5 MINUTES. 

2 All  PRESS  UP-  YES'S  AE»i.  Vi.DE  N 5 FO-.  t iwCFEViEnTS  BEGiNNnG 
AT  TME  BCT  CM  CF  ThE  PRE  -DRILLED  hClE 

3 WATER  ufcVEw  SHOWN  * 4 Be  F .G  LOG  OENCTFS  DFFTmTO  WATEh  SukTACE 
MEASURED  FPuV.  -:=  CF  BOR-NG  UFw*.  CCMPlETiCn  CF  CA  -wil-G 

a PEHF.T  P-*TiCri  RESISTANCE  fe.Ui  PFR  roe’  'i  %E  NUMBER  -F 

Blows  recu  r,  d to  dpwe.  a zincm  cd  split  s°ccn  samp. eh 
12  I*  i-HES  Mi  A I4C.  POu’-C  HAMMEk  FAl-iNG  '-jO  i N L M 6.  S 
£ FOR  P.An  and  LCCAT.CfJ  /F  BOPiNGS  SEE  DWG  NO  G 107-El 


ENLARGEMENT  OF  OuE  MAHON  IN6 
RESERVOIR—  BORING  LOGS 

BORINGS  i 2 i 4 5 G SHEET  I 


E.  D APPOLONIA  ASSOCIATES 


BETMLEWEM  5TEEL  CO 

BETHLEHEM  PA 


D’APPOIjONLV 


WATER  CONTENT 


OEPT«  SAMPLE 
FT  T TPE 


MO' Tt  £ D TEllC  W AND 
&R2y»n  S'LT  a tm  C.-A’ 

ANlQ  GRAVE  L. 

SmAlE  FRAiMENTi 


BROWN  with 
WAV  ST  REA* 
Ct-AVtY  SILT 
WITH  'jRAVEU 
ANO  POCK 
FRAaME'.TS 


BROWN  CLAYEY  silt 
w tm  rock  FRAGMENTS 
AND  GRAVEL 


BROWN  ShAlE 
FRAGMENTS  AND  GPAYEL 


6000  1 


iGoac 


BROWN 
CLATEY  Silt 
WITH  POCK 

ir  WEATHERED 

SHAuE 

FR.ACjME-NT  S 


5600 


Brown  Clayev  silt 


BROWN  l BLACK  SA'jCT 
■ ’ S* lT  with  ORCj At.  C i 

^ N.  MATERIAL. 

BROWN  SILTY  SAND  2 

. GRAVEL  & WEATh  ^hAl£  2 

" BROWN  SANS-  TO 

clayey  sil~  a 1 ! 

V I ORGANIC  MATERIAL «. 

• BROWN  SILTY  SAINC 


BRAM  TO  SOLID  SILT- 

; stone  a f z^anlstone 

with  me  SANDSTONE  STREAK^  1 00 
BOTTCMOF  BCR  N& 


WATER  CONTENT  V. 
a , 0 10  20  iO  40 


DEPTH  SAMPLE 
FT  TYPE 


DEPTH  SAMPLE 
, FT  TYPE 


2 o WATER  CONTENT  % 
a S2o  tO  20  50  40 


DESCRIPTION) 


BROWN  sandy  SilT  A 
ROCK  FRAGMENTS 


BROWN  AAYEY  S'LT  i 
ROCK  FRAGS  ENTS 


BRN  SAND  I SMALL  GRAVEL, 


<&■'  BROWN  A RED  Clayey 
'a,  SILT  SANC  GPAvEl 
V V A ROC  A FRAGMENTS 


'»  BROWN  SILT  4 
I ROCK  FRAGMENTS 

BROwn  silt  vv.th 
.4;  I Clay  a samd 


Brown  Clayey  silt 
SAND  AND  ROCK 
FRAGMENT  «, 


i>«*Y  To  Black  llayd* 
Silt  A ORGanc  material 


Gray 


3r»- 

ii 

J $ WATER  CONTENT  V. 

£ Sc  10  20  30  AO 

■ 

DEPTH  SAMPLE 

<C  20  O fJ  TTfE  DESCRIPTION 

sS 

1 540  0 

1 5 34  S ' '©7 


CL-.y  ORGANIC  CLAYEY  S.lT  _ 

A’YTTlE:.  BR  AN  i GRAY 

n ^MiCLAYtv  SILT.  SAND 
- >■ aFAVEL  AND  c.-al 


•IMBcoal  eo 

JjaRk  6Bav  wean. 

ElAY-;y  SilT  t SHA.E  ‘*6 
* ysOFT  TO  MED  G«A»  ~*r 
So/'  MASS  YF.SQUDABRkn 

SSUAL'Se*  Silt  '■% 

SOlO  Silts t ,ne  and  .do 

r a*  y^-|NE  SANDST  ->.(  , --A- 

BOTTOM  OF  BOR.NG 


BORlM  G a 


z za  j 

o 

H 1 

< 

> i 5 GO  0 1 ( 

- i 

AgAgAi  40  j 


— -52~i  ■)  iv;> 

, 0 

;.c.  " j*ttf 

40  fe  'A 


^?Ihard"blk  mass  siltston^ 

I , SOFT  GRAY,  MASS  BR*N 
P MNDoRATED  S-uT 
Si2.  MED  GRAY  MASS  BRKN  ^ 
frffiSu-T  stone  !.  r.  vysCstOnE 
SLhabd  gray  massiv E j A1 
f Nsolid  f,  sanostqne  1 

BOTTOM  OF  P-TOIN& 


BORING  7 


i ? 10  0,  a.  I irt1  ] SEAM  OKKN.  ill 

Z2 — , >1  1 STONE  4 

•5't^  72  i *4  Fyl  __  SAND§TQ 

L-  BOTTOM  OF  BOR  i 

BORING  II 

QUALITY  FRACIAUAl.-liL) 


^ <r;h- Nsouc  f-m  sandstone! atj 

o AJl'm  HARD.  DARK  , | 

s ^ rssr  — ' 

5 Tl*'  SLAM  BRKN.  SILT- 

*•1  AT-.  STONE  A E 

Ni  'HI'l  _ SANP&T ONE!  96  j 

L-^  BOTTOM.  OF  BO  Ring 


this  page  is  best 


FROM  COPY  i I 


BROWN  SU_T,  GRAVEL 
WEATH.  SHALE 
FRAGMENTS 


V BROWN),  VERY  Cl_AYS> 

' Silt  with  some 
1 GRAY  LAMINATIONS 


BROWN  Sij_T  4 SHALE 


*\4  Brown  sandy  Silt 
s.  GRavEl  ROck 
t . I RA&ME  N Y S 


1560-0 


/MOTTLED  BROWN  i.  REDi  40 
CLAYEY  SILT  WEATH. 

shale ’ I 37 

tworlv  an bee.  m bu<. 

f/Ul  4 is»r  .JiTFRIAl 


27*0 


[coal  i Cab  bo.  material  1 
[soft  TO  MED.  CRAY  MASS) 
SOL'D  inDUP.a^EC  CLAY] 

X INDURATED  EIL.T I 

I MED,  C>R  AY  MASS' VE  ' 
BROKEN  SILTSTONE  ' 
HARD,  GRAY  LAM,  BRKN. 
Silt  SmalE  4 r.  sandstojA 


<5220 


GRAY  HARD  LAM. 
SILTSTONE  4 
F.  SANDSTONE 


’’WATER  CONTENT  T. 
,0  I O 20  30  AO 


DEPTM  sample 

S62  7 FT.  TTPE 


BROWN  GRAVELLY  CLA'i 
WITH  SANOSTONE 
BOulOER  PIECES 


GREENISH  GRAY 
SILT,  TRAVEL, 
SHALE  A ROCK 
FRAGMENTS 


AfTMLEWKM  ST) 


PLATE  9 


BOR  I N G lO 


ware*  content  % 

o io  10  30  40 


DEPTH  sample 
FT.  TTPE 


BROWN  SAW DY  SIlT 


6R0WN  SILTY  SAND 


^CR  AY  &HALE 


HARD  CRAY  TO  DARK 
CRAY  LAM JW  ATE  O 
SOLIO  siltstone 
AND  P.  SANDSTONE 


DFPTH  SAMPLE 
1033  4 PT-  __  TTPE. 

1&5Q  O o 

o is?: 
; IO  o ;#> 


MOTTLED  BROWN  AND 
Black  silt  with 
ROCK  FRAGMENTS 
1 BROWN  SILT  WITH 
I ROCK  FRAGMENTS 


BROWN  CLAYEY  SILT 
WITH  ROCK  FRAGMENTS 
AND  GRAVEL. 


-*H  ■>  S 

ifepp  o I o Uw 

! ;j  I:*:-! 

40  J ; _■  | 

15  500 

-*♦  u\ 


BROWN  SILT  T SAND 
WITH  ROCK  FRAGMENTS 

! AND  GRAVEL 

GRAY  ORGANIC 
| MATERIAL  AND  GRAVEL 
j SILT  . SAND  , 

COAL  AND  GRAVEL  i 
' MOTTLED  BRCWn'REl  1 
AND  TELIOW  SANJT 


1 5 CO  O c.  i « , 

; jj ! i 

N 


M-C  SANDSTONE  s*+- 

BOUlDERS  WITH 

! SANDY  SILT  SEAMS 


■ a 8 s> 4 

a jl. 

'V 

T-® 
- UJ  T~T' 

1 W-T-1 
i © 

COAl 

SCf:  rc  MEDIUM  GPA’ 
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Intake  tower. 
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Seepage  weir  on  left  abutment. 
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APPENDIX  E 
REGIONAL  GEOLOGY 


The  Quemahoning  Dam  and  reservoir  lie  in  the  Boswell  Anticline,  a 
north-northeast  trending  structure.  The  rock  strata  underlying  the 
dam  and  reservoir  consist  of  the  Allegheny  Group  (Pennsylvanian 
Age).  The  rock  consists  of  gray  sandstones  and  shales  with  at  least 
seven  minable  coal  seams,  many  of  which  are  being  strip  mined  in  the 
watershed  of  the  dam.  The  dam  and  reservoir  may  be  underlain  by 
minable  coal  seams;  however,  there  is  no  evidence  that  these  seams 
have  been  mined.  The  underlying  Pottsville  Group,  which  is  composed 
primarily  of  massive  sandstones,  is  exposed  just  west  of  the  reser- 
voir along  Quemahoning  Creek.  The  rock  type  and  steepness  in  the 
slopes  surrounding  the  reservoir  appear  to  preclude  massive  slides 
from  occurring. 


